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SMALL AND SECURELY -SOLDERED ELECTRONIC UNIT 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to an electronic unit 

suitable for use in short -distance radio systems and the like 

2. Description of the Related Art 

Referring to the structure of a conventional electronic 
unit shown in Fig. 6, a module 51 is composed of a circuit 
10 board 52 that comprises laminated layers, a semiconductor 

device 53 that is attached in the center of the bottom of the 
circuit board 52, a plurality of lands (not shown) that have 
an electrical conductive pattern provided on the bottom of 
the circuit board 52 around the periphery of the 
15 semiconductor device 53, and solder balls 54 that are applied 
. on the lands . / 

The soldeir balls 54 are larger in height thaii the 
semiconductor device 53, the top of each solder ball 54 
protruding downward relative to the. bottom of the 
20 . semiconductor device 53. 

A printed circuit board 55, that is, a motherboard, is,, 
for example, a multilayer board with a wiring pattern (not 
shown) 'on the. surface. The wiring pattern has electrical 
conductors (not shown) in positions facing the solder balls 
25 54. ^ 

In the module 51, the solder balls 54 are placed oh the 
electrical conductors of the printed circuit board 55, and 
the semiconductor device 53 is attached to the bottom face of 
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the circuit board 52. Conveying such a printed circuit board 
55 to a reflow soldering apparatus and the like will allow 
the solder balls 54 to melt, and thereby the lands of the 
module 51 and the electrical conductors of the printed 
5 circuit board. 55 will be soldered together. 

Conventional electronic units thus manufactured have the 
problem that the semiconductor device 53 abuts on the printed 
circuit board 55 at the bottom; therefore, the electronic 
units become large in the height. 

10 In addition, conventional electronic units also. have the 

problem that the solder balls 54, which are larger in height 
than the semiconductpr device 53, not only make the 
preparation of the solder balls 54 time-consuming, but also 
result in variations in the height, causing less reliable 

15 soldering. 

SUMMARY OF THE INVENTION 

Accordingly, it . is an object of the present invention to 
provide an electronic unit which has a low profile and in 

20 which soldering is performed with high reliability. 

According to one aspect of the invention, an electronic 
unit comprises a module in which a semiconductor device is 
attached on the bottom of a circuit board and which has lands 
provided on the bottom of the circuit board with the lands 

25 being connected to the semiconductor device, and a printed 
circuit board on which the module is mounted. The printed 
circuit board has a hole in a position facing the 
semiconductor device and has electrical conductors to which 
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the lands are soldered, and the module Is mounted on the 
printed circuit board by soldering the lands to the 
electrical conductors while the semiconductor device is 
disposed in the hole. 
5 According to another aspect of the invention, the lands 

and the electrical conductors are soldered together with 
solder balls that are placed on the lands. 

According to still another aspect of the invention, the 
wall of the hole in the printed circuit board has recesses 
10 that have the electrical conductors applied thereto and 
receive the corresponding solder balls . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing the principal part of 
15 an electronic unit according to a first embodiment of the 
invention. 

Fig. 2 is a bottom view showing a module of the 
electronic unit according to the first embodiment of the 
invention. 

20 . Fig. 3 is a sectional yiew showing the principal part of 

an electronic unit according to a second embodiment of the . 
invention. 

Fig. 4 is a bottom view showing a module of the 
electronic unit according, to the second embodiment of the 
25 invention. 

Fig. 5 is a plan view showing a printed circuit board of 
the electronic unit according . to the second embodiment of the 
invention. 
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Fig. 6 is a front view of a conventional electronic unit. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Figs. 1 and 2, a module 1 is composed of a 
5 circuit board 2 that comprises laminated layers, a 

semiconductor device 3 that is attached in the center of the 
bottom of the circuit board 2, and a plurality of lands 4 
that have an electrical conductive pattern provided on the 
bottom of the circuit board 2 around the periphery of the 

10 semiconductor device 3, 

A printed circuit board 5, that is, a motherboard, is, 
for example, a multilayer board with a hole 5a in a position 
facing the semiconductor device .3 and wiring pattern (not 
shown) on the surface. The wiring pattern has electrical 

15 conductors 6, that is, lands, in positions facing the lands 4 
In the module 1 , the circuit board 2 is mounted on the 
printed circuit board 5 such that the semiconductor device 3 
is disposed downward in the hole 5a. 

Thus the lands 4 are mounted on solder paste (not shown) 

20 applied on the electrical conductoris 6 of the printed circuit 
board 5 . Conveying such a printed circuit board 5 to a 
reflow soldering apparatus will allow the solder paste to 
melt, and thereby the lands 4 and the electric conductors 6 
are soldered together. 

25 As a result, such a structure of the present invention 

allows the module 1 to be surface-mounted on the printed' 
circuit board 5 with solder paste while the semiconductor 
device 3 is disposed in the hole 5a. Therefore, an 
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electronic unit that is smaller in height than conventional 
electronic units can be formed with high productivity. 

Furthermore, although the solder paste was used in the 
above -described first embodiment, solder balls that are 
5 formed on the lands 4 and are smaller in height than the 
semiconductor device 3 may be used. 

Referring to Figs. 3 to 5, which show a second 
embodiment of the electronic unit according to the invention, 
a module 1 is composed of a circuit board 2 that comprises 

10 laminated layers, a semiconductor device 3 that is attached 
in the center of the bottom of the circuit board 2, a 
plurality of lands ,4 that have an electrical conductive 
pattern provided on the bottom of the circuit board 2 around 
the periphery of the semiconductor device 3; and solder balls 

15 7 that are applied on the lands 4. 

The printed circuit board 5, that is, a motherboard, is, 
for e^xample, a multilayer board. with a hole 5a in a position 
facing the semiconductor device 3. The wall of the hole 5a 
has recesses 5b corresponding to the solder balls 7. 

20 In addition, wiring patterns 8 are provided on the 

printed circuit board 5 and between the laminated layers. 
Electrical conductors 8a are applied to the walls of the 
recesses 5b and ar^ electrically connected with the wiring . 
patterns 8. 

25 In the module 1, the circuit board 2 is mounted on the 

printed circuit board 5 such that the semiconductor device 3 
is disposed downward in the hole 5a. 

The solder balls 7 are thereby placed in the recesses 5b 



of the printed circuit board 5. Conveying such a printed 
circuit board 5 to a reflow soldering apparatus will allow 
the solder balls 7 to melt, and thus the lands 4 and the 
electrical conductors 8a are soldered together. 
5 As a result, the module 1 can be surface-mounted on the 

printed Circuit board 5 with small solder balls 7 while the 
semiconductor device. 3 is disposed in the hole 5a. Therefore, 
the soldering is highly reliable and an electronic unit 
. having a low profile can be manufactured with high 

10 productivity. 

Furthermore, since the recesses 5b have electrical 
conductors 8a on the walls thereof and receive the 
corresponding solder balls 7, it is not particularly 
necessary to lead the wiring patterns 8 provided between the 

15 laminated layers out to the surface Of the printed circuit 
board 5. Accordingly, continuity between the module 1 and 
the wiring patterns 8 is excellent. 
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